Introduction
Experimental advances like the advent of femto and attosecond laser pulses and the increased need in technological areas for quantitative data involving the electronic continuum of molecules (e.g. electron-molecule cross sections to model industrial plasmas and the interaction of radiation with biological material) are driving the development of new methodology and software to treat correlated multielectron dynamics in molecules. In order to meet these challenges, the UKRmol suite [1] has been significantly modified, improving its efficiency and adding new functionality. The suite can be used to study positron-molecule scattering, scattering from molecular clusters and to generate data necessary to perform calculations for photon induced processes (photoionization, high harmonic generation, etc.) and processes involving nuclear dynamics like associative detachment.
R-matrix method
The R-matrix method [2] is based on the separation of space into an inner and an outer region, divided by a sphere of radius a. In the inner region, the eigenfunctions of the total Hamiltonian are expanded in the following way:
A: antisymmetrization operator; x n : spatial and spin coordinates of electron n; u ij (x N+1 ): 'continuum' orbitals generated by orthogonalizing to the target molecular orbitals a set of GTOs centred on the centre of mass of the system; φ i : wavefunctions describing true or pseudostates of the target molecule; χ i :quadratically integrable functions constructed from the target orbitals and used to represent short range correlation and polarization effects; a ijk and b ik : obtained by diagonalizing the matrix of elements:
L : the Bloch operator [2] . The R-matrix is built at the boundary between the two regions:
: electron spin function; Y l i m i : spherical harmonics; the w ik are obtained integrating over all space-spin coordinates except the radial coordinate of the scattering electron. In the outer region, a set of coupled differential equations is solved, using the R-matrix as boundary condition. Matching its solutions to the asymptotic form of the radial wavefunction describing the free electron, K-matrices are obtained and, from it, the relevant observables.
UKRmol+ suite [3]

Inner region
Outer region
Outlook
Further development of the UKRMol+ suite is under way. In particular, the implementation of a mixed GTO/B-spline continuum basis set that will allow us to perform calculations for larger R-matrix radii (and larger and more diffuse targets) and for higher kinetic energies of the free electron.
Latest developments
Development of a set of user-friendly perl scripts that significantly simplify the input and allow for the systematic running of calculations for a large number of target geometries.
Interface with standard quantum chemistry codes via MOLDEN file A new implementation of the GTO integral calculation now allows: Inclusion of higher partial waves in the continuum description calculations in parallel use of bigger R-matrix radii The suite now compiles in quadruple precision allowing for a significantly better description of the continuum using GTOs Improved configuration state function generator Parallelized Hamiltonian diagonalization Development of CDENPROP [4] , that determines transition moments between bound and (discretized) continuum states Interface with PFARM [5] , a parallelized propagator that allows inclusion significantly higher number of channels Redeveloped time-delay program to find and fit resonances
Some examples
Asymmetry parameter β: [9] .
Electron scattering from uracil [10] Integral elastic and inelastic cross sections showing the presence of many shape and core-excited (shape and Feshbach) resonances. The calculations include 32 target states and a large number of L 2 functions to ensure a good description of the polarization-correlation.
